Abstract-A detailed performance analysis of generalizedselection combining GSC(2, L) receivers operating over generalized-Gamma fading channels is presented. For this class of receivers, a novel closed-form expression for the moments output signal-to-noise ratio is derived. Furthermore, infinite series representations for the moments-generating and the cumulative distribution functions are obtained. The proposed mathematical analysis is accompanied by various performance evaluation results. These theoretical results are complemented by equivalent computer simulated results, which validate the accuracy of the proposed analysis.
I. INTRODUCTION
G ENERALIZED-selection combining (GSC) is considered as an alternative diversity scheme for bridging the performance gap between the two classical diversity schemes namely, maximal ratio combining (MRC) and selection combining (SC) [1] . More specifically, as compared to MRC, which is an optimal combining scheme, GSC has reduced system complexity, while as compared to SC, which is one of the simplest diversity schemes, it has improved performance. In the past the performance of GSC diversity receivers has been analyzed for various fading models, including Rayleigh, Nakagami-m, and Weibull, e.g., [1] - [3] . Furthermore, special attention is given to the practical important class of GSC(2, L), e.g., [4] , [5] , where among L available resolvable paths the two strongest are adaptively combined. Since this class of receivers is an effective compromise achieving very good performance with reduced implementation complexity, it is considered also here in the context of generalized-Gamma (GG) fading channels.
The GG distribution is a generic and versatile fading channel model since it not only includes the Rayleigh, Nakagamim, and Weibull distributions as special cases but also can describe the lognormal as a limiting case. Furthermore, it is considered to be mathematically tractable, as compared to lognormal-based models, and recently has gained increased interest in the field of digital communications over fading channels [6] - [8] . For example, in [6] the outage probability (OP) of dual-branch SC was obtained, while in [7] the performance analysis of switch and stay combining diversity receivers was studied. However, the performance of GSC(2, L) receivers over GG fading channels has not been yet studied in the open technical literature and thus is the subject of this letter.
II. THE GG FADING MODEL Let us consider a diversity receiver operating over L identically distributed (i.d.) GG flat fading channels. The probability density function (PDF) of the instantaneous signal-to-noise ratio (SNR) per symbol at the th input branch (1) can describe a great variety of short-and long-term (shadowing) fading conditions [7] . Moreover, the cumulative distribution function (CDF) of γ can be expressed as
while the nth order moment of γ is given by
. The instantaneous SNR per symbol at the output of a GSC(2, L) receiver is γ gsc = γ (1) + γ (2) . The joint PDF of this ordered set can be mathematical expressed as [2, eq. (15)]
(4) Starting with (2), using first the binomial theorem [9, 
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A. Moments
The nth order moment of a GSC diversity receiver output SNR is given by µ gsc (n) = E γ n gsc , with E · denoting expectation. Using the binomial theorem [9, eq. (1.111)], it can be written as
.
Hence, by substituting (1), (4) and (5) in (6), and after making a change of variables, integrals of the following form need to be solved I = 
where
i=0 i n i /2 and 2 F 1 (·, ·; ·; ·) is the Gauss hypergeometric function [9, eq. (9.100)]. It should be noted that by setting m = n = 1 in (7), the expression for µ gsc simplifies to a previously known result [3, eq. (8)], i.e., the average output SNR of a GSC receiver operating over Weibull fading channels.
For MRC, a generic expression for the moments can be obtained by considering not necessarily i.d. GG fading conditions, i.e., each channel is characterized by different fading parameters m ≥ 1/2, β > 0 and average input SNR per symbol γ . By substituting the output of the MRC receiver, (3) and the multinomial identity, the moments of the MRC output SNR can be expressed as 
B. Moments-Generating Function (MGF)
Since the MGF of γ gsc is given by M γgsc (s) = E exp[−s(γ (1) + γ (2) )] , substituting (1), (4) , and (5) sentation as
C. Cumulative Distribution Function (CDF)
Applying the inverse Laplace transform in (9), i.e., L −1 M γgsc (s)/s; γ , and after some straight-forward mathematical simplifications, the CDF of γ gsc can be obtained as
IV. PERFORMANCE EVALUATION AND DISCUSSION

A. Amount of Fading (AoF)
The AoF can be expressed in terms of the first-and secondorder moments as A F = µ gsc (2)/µ 
B. Average Bit Error Probability (ABEP)
Using (9) and following the MGF-based approach [1] the ABEP is evaluated. More specifically the ABEP has been obtained and is plotted in Fig. 2 as a function of the average input SNR per bit, γ b = γ/ log 2 (M ), with M being the modulation order. Gray-encoded M -ary Phase Shift Keying (PSK), Binary PSK (BPSK), and Differential BPSK (DBPSK) are assumed, for GSC(2, 3) and GSC(2, 4), while m = 2 and β = 3. As expected, in all cases, GSC(2, 4) outperforms GSC(2, 3). It should be noted that the infinite series expressions of the MGF converge rapidly, especially for increased values of the average input SNR. It is also depicted in Fig. 2 that the theoretical results are in excellent agreement with the equivalent performance evaluation results obtained by means of computer simulations, thus verifying the analysis presented in Section III.
C. Outage Probability (OP)
The OP is defined as the probability that the GSC output SNR falls below a given outage threshold γ th and can be obtained as P out (γ th ) = F γgsc (γ th ). In Fig. 3 , using (10) and by considering GSC(2, 3) and GSC(2, 4), the OP is plotted as a function of the normalized outage threshold, γ th /γ, for β = 3 and m = 2, 3. It is depicted that for low values of γ th /γ, GSC(2, 4), for m = 2, has almost the same performance as GSC (2, 3) , for m = 3. Note again the excellent agreement between the theoretical and computer simulation results. 
